This note empirically examines the existence of common trend between the bilateral real exchange rates of Australia and New Zealand with two of their major trading partners, Japan and the United States, as base countries. Results from Johansen cointegration analysis show that New Zealand and Australia bilateral real exchange rates with Japan as the base country share a common stochastic trend, which can be interpreted in terms of an optimum currency area. This no longer holds should the United States be selected as the base country. This might shed light on the impact of comparative advantage in the regional trade among Australia, New Zealand, and Japan in a liberalized environment.
Introduction
New Zealand's most important bilateral economic relationship is with Australia. There has been a high degree of economic integration between New Zealand and Australia with free trade agreements as well as linked capital and labor markets. In 1965 New Zealand and Australia reached the free trade agreement, known as New Zealand Australia Free Trade Agreement (NAFTA). Trade between Australia and New Zealand grew substantially, particularly in manufactured goods. Between 1965 and 1982 the total exports of New Zealand to Australia increased from NZ$99 million to NZ$532 million in constant 1977 values, while imports from Australia rose from NZ$371 million to NZ$705 million (Rayner and Lattimore, 1991) .
In 1973 the United Kingdom joined the European Community (EC), and, as a consequence, New Zealand tried to alter the composition of its exports and to diversify export markets. Australia and New Zealand began to take a renewed interest in each other and new levels of free trade arrangements led to an Australia New Zealand Closer Economic Relations Trade Agreement (CER) in 1983, proposing the elimination of export incentives in trade with Australia by 1987, tariffs by 1990, and import licensing by 1995 (Wooding, 1987) . Australia and New Zealand were approaching the free trade area, and since 1988 Australia has been the top trade partner and primary market for New Zealand. In order to enhance the free trade economic relation between Australia and New Zealand, Lloyd (1994) emphasizes the two countries should remove all impediments and harmonize major policies that impinge on trade and competition across the Tasman. In 2002 Australia was the first major trade partner for New Zealand and approximately 20 percent of total exports of New Zealand went to Australia. As of March 2003, the stock of foreign direct investment (FDI) in New Zealand from Australia alone accounted for about 38 percent of total stock of FDI in New Zealand.
When the fundamental variables are sufficiently interrelated and their economies are highly integrated with each other, even though bilateral real exchange rates might be non-stationary, they can share common stochastic trends and in turn have the long-run cointegrating relationship (Enders and Hurn, 1994) which is known as generalized purchasing power parity (G-PPP) theory. The high degree of interrelation between Australia and New Zealand can be seen by the following examples. The productivities in tradable and non-tradable sectors of Australia and New Zealand exhibit a very similar trend in which the magnitude of their fluctuations is almost identical (Figure 1 ). The bilateral real exchange rate between the two countries shown in Figures 2 and 3 appears possibly non-stationary; the strong positive correlations between the real exchange rate and both (1) the relative terms of trade and (2) the relative real GDP per capita are apparent. 1985.12 1986.09 1987.06 1988.03 1988.12 1989.09 1990.06 1991.03 1991.12 1992.09 1993.06 1994.03 1994.12 1995.09 1996.06 1997.03 1997.12 1998.09 1999 The G-PPP theory can be interpreted in terms of an optimum currency area, which was first introduced by Mundell (1961) . Mundell postulates that if nations experience similar types of real disturbances, they might constitute a possible common currency area. The formation of an optimum currency area stimulates the flow of trade and international resource movements between member nations. This is done through the elimination of exchange rate uncertainty because an optimum currency area operates under a single common currency.
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LOG(AUS:GDP/NZ:GDP) LOG(Real Exchange Rate): Right Scale exchange rates of New Zealand and Australia with two of their major trading partners, Japan and the United States, as base countries to see whether they might constitute a possible common currency area as suggested by the data. The results show that New Zealand and Australia bilateral real exchange rates with Japan as the base country share a common stochastic trend, which can be interpreted in terms of an optimum currency area. Such a relationship does not exist with the United States as the base country. This would seem to provide an empirical support for the gravity model.
Methodology
We define the bilateral real exchange rates of New Zealand and Australia with Japan as the base country in the following way: 
We take a logarithm on
, and
and then normalize them so that the logs of real rates in 1975:Q1 are equal to zero, which will be denoted by First, we performed the Augmented Dickey-Fuller (1979 , 1981 test to determine the stationarity of each bilateral real exchange rate. There have been several theoretical and empirical studies on the stationarity and determinants of the bilateral real exchange rate. Most empirical studies (e.g., Adler and Lehman, 1983; Corbae and Ouliaris, 1988; Enders 1988; Patel, 1990; and Kim and Enders, 1991) fail to reject the null hypothesis of a unit root in many of the bilateral real exchange rate series. If a unit root is present in a bilateral real exchange rate, then there exist real variables determining the real exchange rate and permanent deviations from the purchasing power parity (PPP). Real disturbances, including changes in terms of trade, tax systems, or productivity can lead to a new equilibrium real exchange rate.
Suppose that data were generated from an AR(p) process, The error correction form above is convenient since only one term, 1 t r − , is the integrated process of order one, I(1), under the unit root hypothesis, while the rest of the terms are stationary. The regression "t-ratio" of the estimator of c to its "standard error" from OLS regression of (1) is used to test the null hypothesis of a unit root with the critical values. Relatively high p-values suggest that we cannot reject the null hypothesis of a unit root in each series-i.e., every series is I(1); however, we reject the null hypothesis in their first differenced series (Table 1) . When the G-PPP theory holds, there exists a long-run cointegrating equilibrium relationship between New Zealand and Australia real exchange rates with Japan as the base country such that
where J t ε is the stationary equilibrium error. Any equilibrium relationship among a set of non-stationary variables implies that they share a common stochastic trend (Stock and Watson, 1988) . Dynamic movements of such variables will bear some relationship to the current deviation from the long-run equilibrium. Recent work by Johansen (1988 Johansen ( , 1991 and Johansen and Juselius (1990) on the cointegration of a group of dynamic variable models explain the long-run equilibrium relationship with short-run dynamic fluctuations. Procedures for evaluating the long-run equilibrium relationship within the framework of cointegration testing are developed in Johansen (1988 Johansen ( , 1991 Johansen ( , 1992 , Stock and Watson (1988) , Ahn and Reinsel (1988, 1990) , and Reinsel and Ahn (1992) . We test the cointegration relationship between two variables based on the maximal eigenvalue and trace statistic tests. We consider a 2-dimensional VAR(p) model for
where δ is a 2 1 × vector of constant terms, Φ is a 2 2 × matrix of parameters, and t ε is white noise with positive definite covariance matrix ε
are cointegrated, (3) has the error correction representation form:
where 2 1
has a rank of one,
, and 2 I is a 2 2 × identity matrix.
When the rank of Φ is one, Φ = αβ′, where α is a non-zero 2 1 × parameter matrix of speed of adjustment and β′ is a normalized 1 2 × row vector of long-run equilibrium such that β′V t−1 is stationary. Therefore, the rank of the coefficient matrix Φ is examined for the long-run equilibrium information. We need to determine the rank of the coefficient matrix Φ as well as the AR order p of the model (3 Reinsel and Ahn, 1992) , and AR (4) is chosen. We further test whether the cointegrating space for t V has rank one based on the maximal eigenvalue and trace test statistics using the AR(4) model, and these are summarized in Table 2 for Japan as the base country and Table 3 for the United States as the base country. The critical values in Tables 2 and 3 are taken from Osterwald-Lenum (1992) with significance level 0.05. 
Common Trends in Real Exchange Rates

Japan as the Base Country
The estimated normalized cointegrating vector and estimated speed of adjustment vector are β ′ = (1, b ) = (1, −0.57) and α′ = (−0.118, 0.169).
The relatively small speed of adjustment coefficients can imply that there will be a persistent long-run deviation from G-PPP. A deviation from the equilibrium due to positive shock in the real exchange of New Zealand negatively affects the changes in its own real exchange rate, while it affects more positively the changes in the real exchange rate of Australia.
The estimated long-run cointegrating vector can be represented in a linear form as shown in the equation (2) Enders and Hurn (1994) emphasize that the magnitude of the coefficient in the cointegrating vector is related to the aggregate demand parameters in such a way that the more similar a country's demand parameters, the smaller the parameters of the cointegrating vector. The magnitude of the cointegrating vector reflects the trade relation as well as the level of capital and labor movements between nations. We then use the VAR estimates to generate the responses of the real exchange rates to a positive, one standard deviation shock in the residuals. Figure 4 shows the impulse responses of the real exchange rates of New Zealand and Australia to Cholesky one standard deviation innovations on the real exchange rates of Australia and New Zealand. The standard deviations of New Zealand and Australia real exchange rates with Japan as the base country are 0.168 and 0.280, respectively. As the figure indicates, the fluctuations in the Australia real exchange rate with Japan as the base country will have a greater impact on the New Zealand exchange rate with Japan as the base county due to the different size of their standard deviations. The full response of the Australia real exchange rate to the real appreciation of the New Zealand exchange rate takes about three years with an initial temporary depreciation. Since there is a cointegration relation between the two real exchange rates, they share a common stochastic trend. There have been many studies on common trends (Ahn, 1997; Engle and Kozicki, 1993; and Vahid and Engle, 1993 The common trend depicted in Figure 5 apparently represents a weighted average of New Zealand and Australia real exchange rates with Japan as the base country. The ratio of the weights between Australia and New Zealand is approximately 1.75-i.e., β β ⊥ ⊥ = ≅ and this aforementioned weighted-average ratio between the two rates is compatible with the ratio of openness of the two economies, where the openness is defined by the ratio of the sum of total exports and imports to GDP. Australia and New Zealand are small open economies and their exports of goods and services as a percentage of GDP were 23 percent and 37 percent in 2000, respectively. The major export commodities from New Zealand are dairy products and wool while the primary Australian exports are minerals and agricultural commodities. Due to this fact, the real exchange rates of New Zealand and Australia are called "commodity currencies" (Koya and Orden, 1994) . The common trend as a weighted average of two real rates can be shared by the dependence of two economies on the international sector. Figure 6 shows this openness ratio fluctuates around 1.7 with a standard error of 0.167. An alternative approach to explaining the common trend as the weighted average of New Zealand and Australia real exchange rates is to compare it with the ratio of productivity levels between Australia and New Zealand in their tradable sectors. The average ratio has been about 1.7 since 1985.
The United States as the Base Country
From the partial canonical correlation analysis, the AR(3) is appropriate. Table 3 reports the rank test statistics. Unlike the previous case, we conclude that there is no cointegration in this case. This would seem to bolster the impact of geographic proximity, hence supporting the gravity model. 
Conclusions
Our analysis shows an asymmetry in the generalized PPP. When we use Japan as the base currency there is a long-run cointegration relation, implying a common trend shared by the currencies and possible constitution of a common currency area. This no longer holds should the United States be selected as the base country. This would seem to shed light on the impact of comparative advantage in the regional trade between Australia, New Zealand, and Japan, indicating the dominance of that regional trade in determining the real exchange rate in a liberalized environment. Our results also indicate the importance of regional trade relationships in determining the exchange rate of a small country, even when it is integrated into the global economy. Such rates may reflect a long-run regional but not necessarily global equilibrium.
